Two new phenylbenzofuran-type stilbenoids named stemofurans X and Y (1, 2) were isolated from the roots of Stemona pierrei and S. tuberosa, respectively, together with ten known compounds. These compounds were stemanthrenes B-C (3, 4), (+)-syringaresinol (5), maistemonine (6), isomaistemonine (7) and sesamin (8) from S. pierrei, and stemophenanthrenes A-C (9-11) and isopinosylvin A (12) from S. tuberosa. Stemofurans X-Y (1, 2) showed moderate cytotoxicity against the four cancer cell lines KB (human epidermal carcinoma), MCF7 (human breast carcinoma), SK-LU-1 (human lung carcinoma), and Hep-G2 (hepatocellular carcinoma).
Stemona is the biggest genus of the Stemonaceae family. Stemona species have been used as medicinal plants to treat cough and as anti-helminths in Laos, Vietnam, China, and Thailand [1] . These plants are well-known to produce various alkaloids [2, 3] and stilbenoids [4] [5] [6] , which have been reported to have antimicrobial [7] , anti-inflammatory [8] and cytotoxicity activity [6] . In this paper, we report the isolation of two new phenylbenzofuran-type stilbenoids named stemofurans X-Y (1, 2), together with ten known compounds from two Stemona sp. collected from Laos. The isolated compounds were stemofuran X (1), stemanthrenes B-C (3, 4) [9] , (+)-syringaresinol (5) [10] , maistemonine (6) [11] , isomaistemonine (7) [11] , and sesamin (8) [12] from S. pierrei Gagn, and stemofuran Y (2), stemophenanthrenes A-C (9-11), and isopinosylvin A (12) [6] from S. tuberosa Lour.
Stemofuran X (1) was obtained from the roots of S. pierrei as a colorless solid. Its molecular formula was found to be C 18 H 18 O 5 by FT-ICR-MS, with 10 degrees of unsaturation. Its IR spectrum suggests the presence of a hydroxyl (3418 cm -1 ) and a double bond (1605 cm -1 ). The 1 H NMR spectrum shows the presence of 18 proton signals, including five aromatic protons, three methoxyl ( H 3.88, 3.96 and 3.97), one hydroxyl ( H 5.70) and one vinylic methyl ( H 2.44). Analysis of the 13 C NMR spectrum revealed that it has 18 carbon signals. The structure of 1 was elucidated by HSQC and HMBC spectra and by comparison with the spectral data of previous phenylbenzofuran-type stilbenoids [5] . In its HMBC spectrum, H-2 (6.68 ppm) has correlations with C-1 (119.6 ppm) and C-3 (124.7 ppm); H-3 (7.22 ppm) also has a long-range coupling with C-2 (103.2 ppm) and C-4 (104.3 ppm); H-4 couples with C-3 and C-5. Furthermore, the C-5 resonance at 153.4 ppm has HMBC correlation with -OMe, suggesting that it connects with a methoxyl group. The presence of a benzofuran ring is partly proved by the HMBC correlation between H-1" and C-2", C-1, and C-6; and partly by the lowfield shift of C-2" (154.2) and C-6 (155.4). In addition, two other methoxyl groups are determined at C-3' and C-6'. The singlet H-2' (7.17 ppm) has a long range correlation with C-3' (145.7 ppm). Finally, the vinylic methyl has HMBC correlations with C-4', C-5' and C-6', indicating that it is located at C-5'. Consequently, the benzofuran is linked with the phenyl ring at C-2" by HMBC correlation between H-1" and C-1'. Thus, stemofuran X was established as 1.
Stemofuran Y (2) was purified from the roots of S. tuberosa. It has a molecular formula of C 17 H 16 O 5 , which was established by FT-ICR-MS. Its IR spectrum has absorption bands of a hydroxyl group (3356 cm -1 ) and an aromatic ring (1604 and 1454 cm -1 ). Analysis of its 1 H, 13 C NMR, HSQC and HMBC spectra reveals that compound 2 is also a phenylbenzofuran derivative which has the same carbon skeleton as compound 1. However, the substitution groups on the phenyl ring are different from those of compound 1. The methyl group (2.42 ppm) has HMBC correlations with C-1', C-5' and C-6' indicating that it is located at C-6'. The singlet proton (7.24 ppm) couples with C-2", C-1', C3' and C-4' in its HMBC spectrum, suggesting that it is H-2'. Therefore, compound 2 is determined as shown, and named stemofuran Y.
Previous chemical investigations on Stemona species collected in
Asia have shown that these plants contain various alkaloids [13] . Interestingly, Laos's Stemona species elaborate very few alkaloids: from our investigation only two alkaloids [maistemonine (6) and isomaistemonine (7)] were isolated from S. pierrei. In constrast, many stilbenoids were characterised. The two new compounds (1,2) were also evaluated for their cytotoxicity against four cancer cell lines. The results are illustrated in Table 1 . Both of them showed a moderate cytotoxicity toward all four cancer cells. 
Extraction and isolation:
The air-dried roots of S. peirrei (1.8 kg) were ground into a powder and extracted with 5 L of MeOH-H 2 O (4/1) solution 5 times at room temperature using an ultrasonic system. After evaporation of the solvent, the obtained crude extract was partitioned successively with n-hexane, EtOAc and n-BuOH (each 1L x 3). The n-hexane extract (3.17 g) was separated by silica gel CC, using an n-hexane/EtOAc gradient, followed by prep. HPLC using n-hexane/EtOAc (4/1) to give 1 (22 mg) and sesamin (8, 5 mg) . The EtOAc extract (6.67 g) was subjected to silica gel CC, eluting with an n-hexane-EtOAc gradient to afford 10 fractions. Fr. 5 (0.286 g) was purified by SiO 2 CC and prep. HPLC using nhexane-EtOAc (3/1) as solvent system, to give stemanthrenes C (4, 12 mg) and stemanthrenes B (3, 10 mg). Fr. 7 (0.361 g) was chromatographed on a Sephadex LH-20 column, using CHCl 3 /MeOH (1/1) as solvent system, followed by prep. HPLC, using n-hexane-EtOAc (6/1) to yield maistemonine (6, 20 mg), isomaistemonine (7, 15 mg) and (+)-syringaresinol (5, 11 mg).
The crude methanol extract (147.6 g) of the roots of dried S. tuberosa (3.4 kg) was obtained by the same method as described above. Then, the crude extract was subjected to silica gel CC using an n-hexane-EtOAc gradient to afford 15 fractions (Fr.1-15). Fr.12 (1.27 g) was separated by silica gel CC, eluting with nhexane/EtOAc (8/1), followed by prep. HPLC, to give stemophenanthrenes A (9, 4 mg), B (10, 7 mg), C (11, 6 mg), and isopinosylvin A (12, 12 mg). Fr. 15 (0.78 g) was purified by silica gel CC with n-hexane/ EtOAc (3/2), and finally by prep. HPLC using n-hexane/EtOAc (1/1) to give 2 (9 mg). 
Cytotoxicity assay:
Compounds 1-2 were tested against cancer cell lines from the American Type Culture Collection according to the method described by Scudiero et al. [14] .
